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(HIE*) 

[fB^#^S] S« 1 0 1 1 0 1 c^±izim^ti 
^^BS *i G a <0 c BoTft S G a N S: ^tr^' n' •/ 7 r /i 

aXttI nlfi^cffiT-*SGaNX(±I nGaNi&-^ 
tf^A-^/P-S 1 0 3 1 . f-^^/l'S 1 0 3<0±tJg«§ 
tUimmifiA 1 ;CJiG aS^(0 c WThhA 1 G a N ^ 
^tfSi^Ji 1 0 4 f: . S^Ffia&S 104 </)±tzm. 
$ti^y-;^«Si0 6K^-fym«i08i:. y-x 

StilOe. HU-<>i|ffil 0 8<^Sfc:jg)K$it^Ga 
XttI nS^ciBTfc&GaNXttl nGaAl 
■^tr4f-^-yrJil0 5i:. 4f-v/r«10 5{cSftSJ: 




1 

W< y y rmcr>±izmA^tlt:Ga. N I n G a N 

af-^4.A'Ji(^±tjg«siiyiA 1 GaN^-^om^ 

Ni^rJil nGaA 1 NS-^tr^^-yraTfco-C. M 
-y rS<7)Sffi{±G a i JtJi I nS^COc ffiTft 0 . 

m^^ y rioifijsiiciiirtriiiBA'^ 7 rit I5jar» 

J: d ;cMS?^Sij3^l£$tLS . 19^ 1 izMm 

m. 
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2 

immi 0 1 mi^^ yrmn. mei^fmmff) 
i&mt i:mx.i>. mm 1 

WmL</i±izmm^tit:A 1 G a N Jr^tf^N' y 7 r ST 
i5oT. SA'^7r®<^i83&«NK^ciii|T*4. -'n' 
•y7r®i:, 

it^"?'y7Ta<0±tCJB^$iU:A 1 GaN^^trm^^ 

10 

itS?««&ii«0±tm$^UtG a I n G a N 

iEy-;^mstMFi^'f>«fc<ost:m3*TJtA 1 
GaN*#tf^-*'<yrST*oT. iE'^-r-yTJi*^)^ 
(iNS^ c MTA 0 . ii^-v -y rMffyif^j: < i: t-SS 

20 'jf^j:<t{i-^im^-Tfrm^mhi.oiizm,^ix 
mrh^^miiz^hioizm^^tih. mmi it: 

1 3 1 Boay- h«i*>15a'¥A' -y rJl<0± 

*){>m.v-xwit<ri^<^zimth. main itra 

30 imm 1 5 ] msy- vmsicrmmmi-m^^^ y 
7-Jit^BD«j: 0 t-\ mm. 1 3 iciemoi|i^«c 

SIS. 

imm 1 6 3 may- los^t a- y 

^IS^ka:^Jil^$*i.n:1S«tas^S. a^i lie 
[f8«JS171 l«r£y-M£fiU415fa=^fA"yri<D«r 

y^t<r>^\.zmi.^^ -/-rmtMrn^iih . mm 1 
itizwm^Vi^. 

[00011 

5t><OT'i>0. iMBICJl. nxAljGa 
1-ji-yN (O^Xgl. O^Y^l ) T-a^nSS^by 

50 [00021 
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3 

[SEJlet':^] GaN. A 1 GaN, I nGaN. In 

A 1 G a N/G a NA.-f oS^fiKil&«^1-Si|S««^ 
{l.AlGaNfcGaNi: <^-f oS-^^ffiftigtcmi' 

h, c:<o~<X7cs^;y;^{4A 1 GaNfc:aaiD$n5 

<^ffiBldlijim+nmi:®V^;t«). y-h^Lgifil 
OOningSi:JS<Tt. y-h*Lg fcffiBldfciOlfc 

^i>b\.^omJ:iimf:^t^. $^>t:AlGaN/G 
a N^^TOfi|i§tCtJJt6Z<J?7Cm^H4 1 X 1 05 V/ 20 

c ms«<^)S«#iarc. JK«ss«h 9 yi^x^^ b t 

T^SLTV^SA 1 GaAs/I nGa As^<Oi©^tC: 

[00031 H9fc:, fl£*OiNli*gg9 0 0i&5^^. 

901±tw. GaNi&^tf^^y7r®9 0 2i:. GaN 
t«i I nGaN*»/i>}g|$Sft.Sf-*-^;PJB9 0 3 i:. 

A 1 G a.Ni^ttWmi^m 9 O 4 i:*5Jl<J^S$tT^ 
fi^TJ>5. S^»Se9 0 4±tV-X«S9 0 6 30 
fc.y-h«S907t, F^>f:^®i9 0 8fc*i^(t 

[0004]::<OAlGa N/G a N^^f-o18^{4. 

ii^Coooi] ffi(c®) <r>^yr-(rm&ttiiis 
i cs«9 0 1 ±(c««iimmffl^;gfe'^>^H^xe:? 

7 r >f TmLti::ii S i CS« 9 0 1 ±CG a N $-^tf 
-'N'-y7rl9 0 2^JgfiK1-SJ^. S«90 1t/N'-y7 
rm9 0 2b<7>^^tt^^<m^j:h<D-C. ^^-yyr 
Ji9 0 2$:Ji<»liW-SCfc*«igHSrc*5. =Sr€=5:4., 40 
^N' y 7 r S 9 0 2 Srff < J^lS-r 6 k "C. ^'n' -y 7 rJi 9 

0 2 ks«9 0 1 b<^m'^m^izm^<wtH-^ma 

^tlht^^X'hh, i<0©VV\--/7rS9 0 2±K:. S 

1 ^bffinmPpmi^miLtiA 1 Ga NS-^trm^ 
l&S 9 0 4 $-S[+ n in<7)S[$ k . SS? K- 1 
y^cO^mizXO. A 1 GaNi:GaNi:<?y\-rn*ffi 
tc*3V^Tmi=HafD:^<?X*:# vwN'i, 7 r« 9 0 2c»5:6-t::z: 
ddiMri'ifx (-T^i?*,. 'f-^^A'm9 0 3 ) 

ixh. MOCVD (WfS^mS\ffli«:g) mxmi^tU:: 
'"^rnlSJtttiV^-CJi, IgfiaiBliji^. I l lim=F 50 
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mtm904iZ^tili>) AlGaNk (y^y7rJi9 
02iZisttlt) GaNkOgll^J-gcOllC. AlGa 
N*«gJtS5l o5iOi5:*]fc: J: c Wc/riaiiOtxy^j-ffic^ 

m^^l&S9 04<?)A 1 GaNiOA Iffl^O. 2 

0 . 3 -f 9 0 3 tomi^asw 1 

X10>Vcin»8STftO. vTWiGaAs^rA^f 
:^<^3mfc:^:S. c:<0J: 3^:©»Soz»:7cm^;<rx 
*5^$itl.c:k*>i?.\ GaN^^TDfiBSmiHS&l^ 
h^yJX^ (FET) k LTi£fflSilS^I*^S9 
0 Ott, y-cv— r^M :*k tT*St=^rS«Sa-CV^ 
S. 

[00051 

^fl^9oottirKo3fif>oraasi&irrs. cioh 

S^k LT. ( 1 ) *Sb^hJS:RS». tJitf. Igs^^ 
%htxX\.^^^'^Zb. (2) x.yf-y^^7XHrX<0iai 

[00061 ISfllfc&«ClJW-«ISiaiOtAk-Pl4. 7 

r;i9 0 2tZ-i:ttlh h--7-C5GaN*Ja«nffi* 
^^UTjglSt 10i6/cm3SSJ,SV^{4-efl. 

j^Uiksv^ikteH^s. ztm. mr^mtzm, 
Tsrcftsaai (N) 3&%{t. s^f^^sn^-cs^v^ 

*»^,k#i./5><xS. vlOJ: 3 ^rSSOJf A- 'JT^Jfc^.k 
i|g<?)G a N A y 7 r S9 0 2 2r:/H-Sjifl.«^^»' 
:*:#<^:0. #fc:Sia-Ci&f^$-«i:7tJ©^fc:tyf-3r7^ 

mif^ti^b\^omif~»mzmttwmh^ti>. 

izy- h«S9 0 7 *«C:OG a N/N'y 7 r Ji 9 0 2 J::fr 

^zm^fi^tlt:^^z^± , b u -^^<ontf^=f 

KEcofiT^k'<7)^*J|^-rS . 

[0007] x-/f->';j^7*o-t:xatg±<?)HS^k L 
(A'y7rJ19 0 2t:#^<lS) GaN. 

(m^^l 9 0 4 IZf^tiXh ) ) A 1 G a t^<7)miZ 
tmimA^tli:ibi}mf^tli>. GaNttlHAl 
GaNJin^x-y hX-y ^>'/5-fflV^TI^J>6V^iffl6 

ciks&wrfts^ft. jiSH7-fxnr^>'^^$^fflv%t: 

X./^>^^JlII*«fT*)nS*^ H7^X»/^>'/1$tCjg 

Bic^ns^SOMII^ k't J: oT/N'-y 7rl902^^ 

im=mi^M 9 04 <o^Mt -:?ms5**sat^< =3: 

m:*iii<0S^^^-rSC:kT, x-5rf->'^^{cj: 
0 SJK A' >y 7 9 0 2 Sffi<^^tt*i*llfi 0 U - 
^'llsfc&'Ji:^6k#;e.i?>*^.-C^^4. 



5 

[00081 *5|BBIij^J:j^AyiG a N^-rD«IJiF 
E T</)^SmAtZ&7^^iUi t»<J5-Cfc *) . -t<^lg-^OB 
miG a NB4K>G a NmmmizMmti^K^iilX 

<1SMLti^m»^ (GaN^-rnflBiFET) S- 

i i: or # ( G a N^rnfiBtF E T ) 

[0009] 

[ii!gii&»»j-rs^i^<^a] *mco^ii^ii. 

mit. i^<o±t:m$n>iGaNS-^trA-y7r 
Ji-Cfc-^T. iiA-/7rJi<^^*«Ga®^cfflTJb 
5. A>7rJii:, it>'N'<y7rl<^±fc:JgjSSix/iGa 
Ni/i«I nGaN^^trf-r^yl-JlTfcoT. Sf-^r 

^/^m t . Wii-^ :*.;UJi<D±K:»j£$*l.fe A 1 G a N it 

ity-x^fcitHi^-f vmSfcolSIfcrm^iutGa 

N^nrJil nGaAl N^t-tf^-V-yre-CftoT. St 
df-r -yncO^StiG a ^ Jttt I nlgi=^(Oc®-CA 0 s 

[0010] loisy- vw&<ryy^j:< t t>-a5*«i9Em 

[0011] tnEy- h«ffi**i5a=^f -/rJi<0±tc?g 
[0 0 121 BJ^^-^»/7-«{iI nGaA 1 m^h^j: 

[00131 15^=^^^- yrmK^nmpmwm^hh 

[ 0 0 1 4 ] hmffi*»'mie H u-f >'«SJ: 0 1> 

[00151 mi.'f-v^mmm^mi.^-f -rrm 
[00161 mi.Y- vw&\t. m.^^ yrmifmsk 
[00171 i^y- hSffii4iiis=^f yrmcmmi^/ 

[00181 19^^^ yrSli. I9fem?fi9&«0±fc: 
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[00 19]±a<^)««i:1-SCfc-C. X3.-yh=¥-S 

[0 0 201 *%BS<0^f4MiJt. i^<^ 
10 ±fc:jgjS?n/;AlGaN=&^tfA-y7rJiTi5oT, 

. W<'/ y r®co±lcm$iiyiA 1 G a N S^^tr^ 
=fmkWrcii'>x. it^^ft*&lo^iii*«NK^ciii 
■CAS. m^«t&li:. Km?«>&l<^±tcm§iife 
GaN^/vim nGaN^#tff-r*;HT<5-?-C. M 

itf-^^;^Ji<^)±tc:m^fl.>ty-xmsfcJ:V^• 
sy-x^fcKKw^^ioiatc 
msn^AiGaN^-^tf^'fA' yra-cAor. 

[00211 i5Ey- hmsoiJ^^:< t i-mma^ 
[00221 m^y- hwsiifitm^x '/rm<o±t=.m 

30 [oo24]i?iey-bms<oaifi«*«i3a*^-yr® 
[00251 may- hm&i. mi^^ -y t»6^k 

[00261 f^^-- hSflH4l9£^^ -yrscoiJEy 

[00271 mi^-r yrmii. «^m^tt*&®o±{c 
mt^mtxLiiw 

40 10 0 28] ±M<7MfRb-mLtX. xa -yh^^-S 

^mmm^ ^ c: t j: o , y-;^fi!n:<oit^s- 
•th:ibx. ^t>iz^ti^<omEt:^±^-th:ib 

[00291 

[ mmmmm ( msnmm i ) i o 

50 lli»^ISC:^&^(4^S^@iii(cS':^v^TiiB^S. 
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yy>t^ (FET) lOOi^BfaiHTfcO. aiBii-?- 
<0±iiiSTftS. mi?^$!>^h7yi^';^:? 1 0 Oti. -9- 
7 r >f T t Jttt S i C *>/5>Jgj£$nSS« 1 0 1 <0± 

K@a^2~3jum<0GaNyN'«y7r^l0 2. G 
a N i «± I n G a N*»^Jg«$*l.S f^-v 1 0 
3. A I li(fymJttmO . 15*>^»0. 5TifeO« S 
i =5:i:<Ongg^ftSr»2 x 1 O'^ cin-3<^j6rt8ain 
L/i n 1 G a Nm^^ii 1 0 4 tJ J:lflS^« 1 
0~2 0 nin<7)GaN4f-Y'-yrJil 0 53&«J8i5ai®S<l 
:C:t{|JS-C&S . G a N=^f -v -y 1 0 5 {4«t^!fca5<7);?iS 
LTS«?Wfc:x»/^y71^$<i> ^-'-h^l 0 7*« 
GaNdfr.xrSl0 5±tC»«$<t6. V-xmSl 
0 6tJj:tfKWymS10 8«. ^'-MlttlOTK: 
KSLT. GaU^^ -/rMl0 5im^^tlXmtiiL 
tlW^A 1 GaNm^^S 1 O40m±izmm^ti 

[00301 01 Bi;:^J:5t^« ^^l«<i«109 

1 03&«>f*>aEA«:i:WC-y^y^^i&ff*>=S:V»^rffitcJ: 
r>-C»«S<l-CV>5. GaN=^f-\'«5'rJ110 5(±y-h 
mffil 0 7J:Oil5v^«H{cJgl£$ns. i^. GaN 
^■v yT-Jll 0 5(±y-xmSl 0 6*Jj:tf H W >^ 
«10 8f:SJ!tL^rV^J:dt:»iesn*. GaNdf^-y 
r)| 1 0 5 iimm'^ a y b^-mfiiORM^$ ( e 

Ndf-v-xTSlOSfcAIGa Nm^*&« 1 0 4 tCH 

Scone J: oTiiBBSns . 
[00311 iJct. c:wJ;o=5:fll«oS^^S!)mh9>' 
i^x^ 1 0 0(cj5:>j*«lnii?-oyt*&^fc:||*^StSh«o» 

[0 0 3 21 GaN/N>7rJil0 2{±1&^:T^ttff 

tHzmx. AlGaNm^l&fll0 4l45lo5g'9!i 

±t^. zmm<olj\^li. S«loioc«rtn6i1-^r 
1 0 1 mmizmm.^j:if\^xh s . o i ^ 

^SOj&*$-#fiLT, 01 AtcS^Ln:iti^(*^ai 0 
Ot:oV^TGaNi^f^<yre 1 0 5 1 y— hmSl 0 7 

4'l:ai6W{cfH:Uce*S:H2lc^. 
[0 0 3 31 02Tt4. GaN^-v-yT^lOSO^S 
*«10nm, >*-h«E*«OVt:ii^LTV^S. ^^ffi<^ 

i oTG a yrmios iz'mMjmt. 

^tlizX 0 A 1 G a NUl^^S 1 0 4 i: <0^xO|?® 
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[00 341 H3ld4. GaN^^-t' /T'll 0 5tf>i[$ 
^0-2 0 nini'?^ft$«:«^«^)|^^rfE|fi^$ 

(tr-^'.-}f-f:^>'-r/P) <^^b (a3t:t>v^TXTS^ 

■t) GaNdf^ yr®105tAlGaN^^?^ 
«104i:<0A.ro*i8fcjgi«.m^jaK^ (03 

[00 3 51 03 tC^-tidt:. GaN^^-v /TiilO 

10 GaN4f-r-yrJil0 5i:AlGaNm^Ffti&Sl 
0 4 f:<^ro|^iB{:jS* 5€?^Oi8S{4fiT^|. ; t 
if^hij^h, e-^df-r:^5^-v;W>«iiJirtSa*J4. Ga 
N=^f yrm 10 5 ICJtr S a -y 

GaN^-*><yrSl0 5-C 

^■ri>^fill*''G a N^-r v Til 0 scow^cram 

Ji 1 0 5 SrJf A-rSi fclit-^sKx^-i^^^J^^SKSW 
ifc. GaN^^'-yni0 5O©$!6< 

20 m 1 0 5 fc:l6^smfi[IB^^*Jty- hSffifc:3»>'N''f 

[003 61 JjUKOiotC. GaN=^-^ x7'ai0 5i& 

U -:?«Sfc:{4^N'-y 7 rS 1 0 2 (O^ffiSrgijoT^ 
SJSih!)**>0, #{cv\'.y7rai 0 2fC-^iilSGaN 

iiJS*^T-rS::fcJ4. GaN^^-yTll 0 5*%^ 

[ 0 0 3 7 1 *||BHom^SLS!jim h7>'i^'X:? 1 0 0-C 
14. ^-h • y-XfS<0fS«OGaNdf-Y'»/7-Jil0 5 
365|!fe*SiiTV^§ (i-=5r*)t>. y-:^«ffil 0 6fc=^r+ 

yrai 0 Sji^^fgjStLTVvSrV^) y^ftt. y-xfi 

40 tf^^*-h • >'0<OU-^'flffitGaN^-V'-yrJi 

i0 5*n^$ii.Ti^s (1^*)^. y-:^^io6 

t^A'-yrS10 5*il^f«ttHi:-f. ^h^YV4y% 

i&iosb^^yrm\05im.wm.Lx\^^j:y.^) z 

fcfc:J:0fi«T^6. t-C'fc^^J:3tCGaN:^f^-y 
rm 1 0 5t:l6^4maMt:J:oT01 BO^Wa-C 

-:7mS[{c^t-6m-?J4i<0T^e«:ffli. 6x;K;|. 

;l'=^f-J4 2 6 m e VnStCt>i>(OT. ^f-yi^XfUOT 
50 jigeA«2 60meV«>*Uf>;-^'mSS(44«rSSfiT 
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'/rm 1 0 5^»AL^v^i:Jt«JtT 1 e vms<^ 
[0038] m4ii^^(7>msk<7yimi<7)mi<7>^ 

WCS>hmS^mmhyyi^Xlf (FET) 4 0 0^^ 

i-. mi«^a^h7yxx^4ooii, aiA5-#ML 

Sffi4 0 yj&'^^ilSG a N^^ •y7-S4 0 50gS» 

mizy-hmm4 07imm^tihztT. GaN=sf^ 
tit, z<r>i%^. i^ayh^-mmm^mmi^tv^ 

V^t<0O. GaNdf-v-xra^AlGaNm^H^Sc^ 
[0 0 391 ^tti, aiA{CS^$*tSi|i#«^10 0 

TJi. ^-r •j'ri 1 0 5<^^tf^y- hm& 1 0 7<o 

ifel.«IH»^h7y>''X^' (FET) 500i&^-t. 
miM»^h9>i^'^^'5 0 0{i. 01A^#8gU-Cii 
^L^m*S&^b7yi^';^:?10 0i:{4. GaN=5f^ 

yrm 5 0 5<^(±y- vmms 0 7<o(iJ: 0 t/h^v^ 

/irCP^rS. «!oT. S^^b7>'xA:?5 0 0k: 30 
tJV^r. ^^*-hmffi507«GaN:^r-V>yrS50 5<7) 

(Iltt«0?^®2) 06A~S6EIC. ^^<r>t^2(7m 

[00401 seAic^^tism^ssssh^Vi^'x^ 4o 

(FET) 6 00tt. Hlfc:5^LfcSIW&^h9:^£/' 
;^:?(FET) lOOtJl. GaNaf^-/r^6 0 5± 

{cg<t^>itsy- hmffi6 0 y-xms6 o 

se 0 7Kf<^^^)vme o stztKifii^ss^n*) 

Yu^ yw&e 0 8mizm^>zbifiX'^ . 

b 7 i^'X^' 6 0 0 (m&i ^l-^-thZb *''-C# S . 
[ 0 0 4 1 1 H6 Btc^SiiSlMWM® h^:^!^'^^ 
610li. H6Afc:*Ufe«IM5K^h9y>'X^'6 0 
OkJi. y-h®66 07*^«S*lSGaN^-*>-5rr 50 
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y y'Jx9 6 1 OTIl, y-h^6 0 73&>'^fiit&Ji 
6 04t:«-r&J:3(C. GaN^-v-yTSJiX^-fy^^ 

0-CJ4. GaN4P-r<yri6 0 5*«A-fSiit:J:0 

ioo4 2^msc\iz^.^ixhm.m90m.\-vyi/x9 

6 2 0T{4. >-*-bm«6 0 7{4GaN^^ y7'«6 0 

?&-5^S^m)i6 0 4±tg»t^.iiTV^S . . 
GaN^r-yTSeOSIi. y-h^6 0 7i:FU>f 

ym&eoBb<nmz^m-h. aect^^-rmifaa* 

S h 7 6 2 0 ffmSXii. V- h ■ V-XW) 

mi3sm^tii. mizy-hm&eoiijiv-xmme 

^^-h€«6 0 73&«m^»Ji6 04 

yvx9^ 1 ok^aitc. y~;^.iaa:oJtfeMS6±"c§ 

F E TcOffiSa >'r yj^/r^ttlF-C^ h , 
[00431 JJUiiOHttOJ^STtt, ^Y/r«605 
fcLTGaNS^fflv^fcmii^L/i. L*>L=5r3&*4.. 
^>yTl605fcLTGaN^ffl«,^>ii^. 

N $ ^ JiJirr 6 i: K J: hSi'iiS*HS< 
=fl:0-rrsc:i:. fcJ:t^/*«:{4, M-^iHT^^yi/^A' 

*f^<=SrO-rrT=¥A'-/rJi605 tm^tti&s e o 4 

^>t:'ft«.. #^«/ra6 0 5S:i/-h«^^«JSt;^§^: 

ytrm5Ka)«shvyi^*;i.:j'620f#{c4ti.. 

^h^>'i^'X:?6 2 OT'^-v /T^e 0 5 i5r«<-ftL 
tf, hmSe 0 7 <0 K l^-f ^-fflBfi^SI?***^ 
Sl^n. «lf5ft*ffih7>'i^'X^6 2 0<0«ff*«l»l±1- 

ht^hXhh. ?^>k:, m^LS!»^b7yi^'X:?6 2 0 

•c=¥^ -yrae o 5 ^w<-th b . ^r- nmse 0 7*« 
i&isjrr* , mips&i® h^yi^'x^' 620 vmmm 

[00441 SKtlfiTS-iil^'ii^- bm^iSSS-«*>0 
^•^•xrJi6 0 5<OlfS«rl?<-r6*ai:LT«<^ 
Z03&J^iff4>n4. GaN^-v«yra6 0 5<0 

ftbOfcl nGaAl N^A-yriS-fflV^SCfcTfe 

riT^t SS(ail* i!j-^r<-rs t<0-CftS . 

[00451 S-O^r&tiJI'^T. InGaAlNiOa 



(7 

1 1 

hZbThh, i<^)JtAt«I no.ieA lo.72Ni:Ga 
Nt1&1^^i:it&<^"C. I no.isA lo.TjNtGa 
N</>fS;i'atiixi£X\\ i^i}*> ( I no. is A 1 o.7t ) 

J«<^W4ilFS$*l.*. Sfk^SfHi, I nOaA 1 
^•y7-lrta5iOiJ-S<^;*:#$SrA 1 GaNf|^ftt&^6 
0 4 tc^ t i.^)-ai<^& ? J: 0 t'hS < «-:>C t TJ) 
iOJ^til ( I no.isA 10.72) xGai-,N<?5x<!0 

€C:illllSi^4x.6:&^. >rtLt:J:SxOfio±ei(iAiG lo 

aN«^^l6 0 4t:tj»t&A 1 NOifidttCtelf-t 

A 1 Nffl^tov^TxO±JS$-im:tcJ:-5T^i6Si:, 
A 1 G a Nm^mi^JB 6 0 4 <0A 1 Nffij&&< 1 0^<D 

1^. y-C^Hmmo. 16. AlGaNm^^JieO 
405A 1 Nffl^'3 0%i7)^. x<7)±ffi{i*!jO . 4 7f: 
^S. x<7)±Kli. Al GaN«^mt&«6 04OAl 

[0046] mz^irmx-ii. mm-h^fms<7)mBnz 

•v/r®<0*fmGaNTfc->T«> I nGaA I NTft 
oTt iV^jJJ, GaNl&W^^StcOtffii^*. H2k 

^arSrjJfxyi'A'/l^S-A 1 GaNS^I&Jil 04mT 

let Loo^r-Y- <y raojf s ^ jf <-rs i i: S k 

[ 0 0 4 7 1 02 tCfcV^T^-v yrm 1 0 5«^>^ffi«fi[ 
t±i^ 3 •/ h=^f-KM<?)©$ 0.76 VTSSSiXt: 

5. i<^i:i^-C«WOi:^rO. ^ -yrs 1 0 

5 i: A 1 G a NS^^fl 1 0 4 O^^tCfcJtSSfi 30 
(iKil. 6V) fc«*=&^L<-r6J:^{Ch--t>'^^ 

<0G a NJii&mT§ Sitter*. iOJ:p=ar^fefr* 

^-V /reiOff§fcLTl 6. 7nin. n 
Mm'Hj^F-ey^'iaSt LT3X 1 OiVcmSj&J 
%htlt. CiOnMGaN^A'-/7'a<O±t0fS<Og$ 

[0048] ±M^(r>^^' ■yTm(7)mm±. HSB^StWH 

6. i/ia6BfcJ:t;@6Ct:5rnKS^»SSh9yi'' 

x^'eiO. 6 2 0f7)J:3{c:y-h«S{cJ:S18^K» 

(n±.izm&Ltii&m6 0 5 a(0ffl;^«-^i5-a:-Ct*»aii? 
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1 2 

Dfc:*$it6lg|fS&*Mh7>i^'X^'6 3 0(±. 06 B 
t*§<t6mif^!6*ah5:^y.X:}'6 1 0<0#-V'-yrJi 
6 0 5Ofti50t. ^m6 0 5ht^<7)±.{zi&m 

6 05a^:m.tn:h<7). H6Efc:S^$ti6^*$!MH 
7:^i^*;^^'6 4 0ii:, H6Ctc^$ixsm*5»Sah7 

Ji 6 0 5 b i: ^<r)±t:«e»K6 0 5 a 1 5r^Jtt t <0T 
ftS. miS^S&^h7>'s^*X^'6 3 0t:±JV>Ty-h€ 
S6 0 7(1A 1 G a Nm^^S6 0 4>i'<tT=5r<^-V 

0 736«A I GaNm^tt*&S6 04A:ftT^<^-\'-/r 
©6 0 5±fflC{,«-rS J: atmLT t<^^»IIL^;c 

(ii»<^.®3 ) mm(mmitiXx^2tzii\,^xmmL 
ti^mmh'^yi^':^^ (FET) oawji. ^xo 

[00491 07 (C±^<7)B«c0|fc LT€l!^«ft^ h 7 

ys^';^:? 7 0 0 mmmMhyyi^y(.^7 0 0 
14. 1^7r >f ri;fettS i c*»<5>»«$iT.«S«7 0 1 

<0±tC. lSW*«»2-3/^mTA 1 NiOfflj£ibW»0. 

15*»^>0. 5<?5A1 GaNA.y7r^7 0 2. Si^ 
t'<0nS^tt!|!jS-|«;2 X 1 0'8 c m-^</)^X'maLt: 
nSA 1 G aN«^J&Ji7 0 3 . 1 5~2 0 

nm<?)GaNftSV^|JI nGaNJ:0^:S^^'^;l'«7 
04. MJ5*^10ninOAl GaN^^>yrfl7 0 5 

*»'i«»aw$nytfi!jtTfts. z<ommmmhyyi^ 

X^7 0 0fc:*5^^T*A 1 GaNlCiJttSA 1 N»j£ 

Jfclili t T' J: V ^ffi<7) A lGaN4fA'yr^705 
47) A 1 Nfflj£{±^gc7)ja>mi&#S^S t A 1 G a Nf^-y 

7 rS 7 0 20A 1 NfflfiSJ: 0 1 < -r 5 C i: A»'X'^ 
6. HlAfcrS^sn^SIHa^ah^vi^'x^loOf: 

Halt. AlGaN4f^/rS705 {±+ffe»cO;^ii&S 
LTSSWfcrl^StJ.. y-hSffi7 0 7*>'A 1 GaN 

-xra 7 0 5<7)±tc}gj£$iis . y-xmS7 0 6 

tJj:VKW>f>'«ffi7 08tt. y~h«tt7 0 7fe:W» 

LT. AlGaN^^-yr®7 0 5*>T^$tl^Si<0^ 
^:4^;l'®7 0 4<O±fcJg«?ilS. ±a«0J:3fc:. #M 

^^so^iSJivi^is^ {mm) (^crnxm^^tix^-^ 

6. 

[00 501 GaN?:±«ci:f S'VxaflBSmifS!)^ 

hyyi^x^7ooizii\^x. mmi}^yim=f-}i^j:hx 

0 ^r^H^xe^':^? i/~Sfctitt* j£:g^J±rC'fc:« 
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1 3 

hyy-JX^ 1 0 OOAy 7 r Ji 10 2 «:»^Strfi 
tLXGatiff>tth*)iZ. >'\'y7Ta7 02fcLTAl 
GaN*«fflV^^^><^TV^S. -t^^JitS i ^rt'OnSI^ 
!ftS:^L7tAlGaNS:^tfm^^^7 0 3. -f^ 

A.om^Pftl&tif-v 7 04 <0Tt:«b S a i g a n 

mFmt^mi o 3*>4>f:^r */H7 o 4 tm^mikm 

N A-y 7 r S 7 0 2 m&?S*f^rr S J: 9 tc-h»-g< 
G a N *3t:{4 1 n G a N =&^tr^^;t^;l^S 7 
0 4tiBGtlSI&S(t&OTjK 1 0 nm2:li:f2A^<»|£ 
$tlt. ^^yTm7 05tLXti. GaN<^>ftbOfc: 
A 1 GaN^ffllr^S. 

[00 511 CKoia^rfitfiKii-rscifcT. y-xgfii 
»® 1 ffykZ^X-mrnvti:! 1 1 mmeomMzx h . 

[ 0 0 5 2 1 $ ^(C. *lltt3^fc:t>V^-C^«^^0« 20 

(FET) i: LT-tft.*><^)SaB«^*i-. ^^tfL. SS 
A~@8 E h 7 y i^'J^^tCfc 

[0 0 5 31 08A{CS^$iiS«^S^?&«Mh7:^yX:? 
800J4. mAliZTT^^ixtm.mi^hyyi^X^AO 
0 i: liait^''- hmSS 0 7 ^JgJit^S a l G a N^^t -v 
•yrJiS 0 50a54WXy^y^^tJ:oTaUifl:*3tJ4 
W^^1xm^bLt::i><0'Chh. :L<DXo^j:imLb^ 30 
SCltr. AlGaN=^f-^ /7-«80 5^«A-rSC:i: 

[00 541 gI8BtcS^§fi.S«^5f«»*Sh^>'>''X^' 
810{i:. m5\Z^^tltm^mSimhyyi^'Xi'5 0 
0{C«K-rS. miKa)ieMh7:/i^'X:J' (FET) 81 
OfcltJV^T. y-h«ffi80 7(4AlGaN^-VyrJl 
8 0 5 <7)±tJ^«$it5*>\ AlGaN^^fA-^rSSO 

fil-j-C. AlGaNdf-\'>)rr«80 5J4y-Mai8 0 40 

[00551 H8 Cfc:*$iismiH»IRS>^:^i^:^^' 
82014. S6At=SS<l5m««!l*Mh7>'J''X^'6 
0 0tC«Ki-S. m^S^»^b7yi^*X^'8 2 0{4. H 
8AtCSLJt^lS^»^b5yi^'>(.^ (FET) 800 
f:»4A 1 GaN=Sr+-5'rJi8 0 5±fc:iift4»nS>'-h 

wnao 7 (oimii'm^h. y-hm!&807t:v-x 
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yfSdtJJtSA 1 GaN^V y7-ii8 0 5<0i!ii66m« 
- hmS8 0 71T<0^-v;^;P;i8 0 4 {Cl£**SS5Ji 

$r J: 0 K u-f >iie8 0 8m^zm?> ztifix^ . 

?»^h7yi^';^:?8 2 OiDWESriaLhS-frSvIfc**'? 

[ 0 0 5 6 1 H8Dfc:*$tlSmifSS^b ^yS^'A:? 
8 3 0J4. H6B{C*$*i.&^^SiS!)^h7y>''X:?6 

iof:«j5-rs. m^^mMh7y'j:!^^8 3oii. m 
8ctc*Ufc«lw&Sffi> 7:^>''x^ 8 2 0 , y- h 

Bffi8 0 7 A 1 G a N=^r+ y rJi8 0 5 O 

ai^-X"/f-y^^{cJ: -5rS^fl:*Sv^(4l^$*i.S^ 
•CS^rS. mif^ai^h7>>''X:?8 3 0<0fi|jS<^)ip 

[0057 } m8Etz7Fi$ix?>m^msimhyyi^:!i^^ 

84 014. a6C{C^$fiS«^^6^h7yi^*>t:?6 
2 0k*tiS-r5. miM»l^h7yi^'X5'84 0J4. y 
-hmffi807!: HP'f>^8 0 8t<7)StCA 1 Ga 
N^-ryrm80 5im'ti^XS>h, Mfimmh 
yyi^X^84 0(DimtcmLbX. ^-h ■ V-X 
S«^y-:?^l4iS#$ii.^rV^A«. y-h ■ KW>'® 
0«ff{4i»#$ns. 

[00 581 ^■vyrl8 0 5<?5JP$^Ji[<-r6C:4: 
J4. m*S6«ffih7>5^X^84O«0fiBrCFET<oy 

aBi*«V^^^-CA5J®^. A l GaN 

m(r>tifim\.^X'>rryrm8 o 5<7)m^^m<-^h 

mTym^tm^-yX . ^■v*;P-S8 0 4S:«|jS^SGa 

tTG a N<^+:^;^«8 0 4 rtawc:?i^si)-g<r)ie 

*tfi<4*'^:0dN$<^:S>^>rftS. A 1 GaNK.y7 
r « 8 0 2 t <&^^-r S«^-C14 A 1 G a N i 0 
Sc7>fi$r/jNS<-c-^SffS;41.-p*><i>^:i^. SeoT. H 
itOJKil 2 -Cil^ J: o »/ r« 8 0 5 '^<0 H- 1 

y^^cDijifiA I Ganm^ttni:m\>^x^-Yyrmt: 

^< -f S J: 0 <> J; 0 fS#r*S&fc . 
[00591 *JfellSt<^JB2-C56^ i a tl^-fr -^r 
S80 5i: tTA I GaNJffc-tOitJglfiLfctfttSR 

8 3 0. 84 0<^)J©^tC*5»rfc6. ieMafif:LT*4S 

[ 0 0 6 0 1 ^:t)3|s:|iBBT5^L/iG a N/N'-y 7 r ® 1 0 
2.402. 50 2. 60 2. -^Al GaNA^7r® 
7 0 2. 8 0 2(4-eit-f<lS«101. 40 1. 5 0 
1. 601t}J:V701. 801±tceff*«100nm 
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[0061] 

t. 

mi A] *micom 1 conttoj^tij: hmfmsm 
mi Bi ^^ff)mi(omsi<mmizxhmsi}^mm 

m^\^mlfn'S^l<n:^0mii:m>h^y-Y%=m 20 

[04 1 *?m7)miffymmm<7>^mi:ixtm9m 
ms ] *ie>>Hig 1 ffymmm^ms^izi ^mis^ 
[H6AJ ^m(^m2('mmmmtzihm.mMm 
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[@6E] :4cf|B^lg20|lilO^(:J:&mil^S&ll£ 

ASM® h 7 ^^i^'x^jr S-ilWtSIBniiHTft S . 

[H8 B 1 *f6BB<om 3 <^)|IS6iO?g!S<^)33gfiiiK: J: 

[08 Cl *^<0|g3<^)||lt«0Jg!So39eMfc:iS« 
[BSD] *IHB<^m3<^)|ltt<^)}gS<7)|gg0iK:J:&m 

101 ms. 

102 A.y7r« 

103 ^--r^fum 

104 m?^ii 

105 ^-ryTl 

106 y-x«g 

107 

108 KW>iEffi 
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